A VERY noticeable feature of the development of the obstetric services in the United Kingdom during the past 20 years has been the emphasis on the importance of hospital confinements in reducing the incidence of maternal deaths and perinatal infant deaths. The extent to which the need for a hospital confinement is urged varies between the rather subdued statements of the triennial Reports on the Confidential Enquiries into Maternal Deaths (1963, 1966, 1969) , which stress the need for proper selection of cases for a domiciliary confinement, the Report of the Maternity Services Committee (1959) , and those who appear to take the view that all births should be in hospital (Peel, 1968; Morison, 1969; Baird, 1969; Yellowlees, 1969) .
Although many believe that a domiciliary maternity service still has a part to play, there has been throughout the country an increase, which shows no signs of coming to an end, in the proportion of confinements in hospital ( Figure) . In part, this has been the product of an increase in available maternity beds and a reduction in the statutory minimum period of the puerperium, but a much more important factor has been the increase of early dis- 
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charges from hospital, that is, the patient is discharged before she is considered to have ceased to be in need of nursing care from a practising midwife.
EARLY DISCHARGE PROCEDURES
The policy of early discharge is now generally practised in this country. It can take either of two forms, but it is difficult to estimate to what extent the use of one form precludes the use of the other. Often a combination of the two procedures is used.
In the first of these the patient is admitted to hospital with the intent that she will stay 10 days if there are beds available but, if not, she is discharged before this, perhaps as early as the fifth day of her puerperium. In essence, the patient does not know when she is going home, although obviously it is preferable that, if the mother is to be discharged early, the decision should have been taken early in her pregnancy and should be acceptable to all involved, i.e., patient, family doctor and local authority (Ministry of Health, 1965 (Douglas, Edgar and Horne, 1961; Arthurton and Bamford, 1967; Craig and Muirhead, 1967) .
ADMISSION AND DISCHARGE POLICY IN MATERNrrY UNITS If early discharges are considered to be a necessity it is desirable that the admission and discharge policy in any particular area should be carefully formulated following discussion between representatives of hospitals, family doctors, and local health authorities. In such a formulation the obvious first step is to look at the total annual births and to determine what proportion will require hospital admission (Ministry of Health, 1959) . One can proceed from previous years' admissions or, if a new unit with more beds is being opened, one may have to make a theoretical assessment. The first step, if this is done, is to tabulate births according to maternal age, parity, and social class, and then to apply the data available in studies on infant mortality, e.g., from the General Register Office (Heady and Heasman, 1959; Spicer and Lipworth, 1966) or from the Perinatal Mortality Survey (Butler and Bonham, 1963) . Initial criteria for a hospital confinement can be set, e.g., all groups with a mortality ratio more adverse than 100.
Local health authorities receive summaries of each year's births in their areas from the Department of Health and Social Security, tabulated according to the mother's age and parity. Unfortunately, mother's social class, an important component in selecting at risk groups (Spicer and Lipworth, 1966) , is omitted from this tabulation.
The second component of the theoretical requirements is the number of expected admissi'ons for obstetric abnormality. This could be derived from previous years' admissions. A proportion of this group would be included in the first component and should not be counted twice.
The In most areas, satisfying these requirements means introducing early discharge in some form or other. However, there is a danger that unless this is carefully planned and controlled, domiciliary staff will lose interest and become increasingly difficult to recruit and retain. The ratio between home confinements and early discharges must be such that domiciliary midwives conduct enough deliveries to maintain professional skills.
It also follows that there should be the maximum possible bed occupancy. Effecting this reduces the early discharge nursing load on domiciliary services and can produce an actual financial saving for the National Health Service.
The Health Services and Public Health Act, 1968, has given local authorities powers to arrange for domiciliary midwives to conduct deliveries in hospital. Where the circumstances are appropriate this can go a long way to solving the problem of loss of skills by the midwife. However, arrangements of this kind are practical only if the hospital unit is close to the area in which the midwife works and even then do not remove the need for a careful control of the early discharge rate.
What does the patient herself want? Alment, Barr, Reid, and Reid (1967) , in their series of 503 normal confinements in Northamptonshire, showed a preference for home confinement among the 212 women who had had experience of both hospital and home. The lesson to be learned from this survey is, perhaps, that the patient's wish is that childbirth should not be an unpleasant experience. It seems reasonable to suggest that one factor in achieving this end is continuity of care during pregnancy, childbirth, and puerperium. This can be provided within an early discharge system if the implications have been worked out and the possible results have been carefully evaluated.
Summing up these requirements, it is suggested that an admission policy should
(1) maximize admissions, (2) maximize bed occupancy, and (3) minimize unscheduled early discharges, subject to the following constraints:
The ratio of early discharges to domiciliary confinements should not exceed a pre-determined figure.
The early discharge procedure should not be used in individual cases unless all parties consider its application to be appropriate.
SIMULATION OF THE ADMIsION AND DISCHARGE EXPERIENCE OF A MATERNITY UNIT
How can these requirements be satisfied? (1), (2) and (3) are bound together in a very complex relationship which can defeat the best intentions. The method used here to study this relationship is simulation, using an artificial sequence of admissions to the postnatal wards of an obstetric unit. This method is sometimes referred to as the 'Monte Carlo Method'.
Certain assumptions have been made about the hypothetical obstetric units postulated in each simulation. These will now be considered but the justification or not of these assumptions does not detract from the fact that a model of this sort can give us a great deal of insight into the working of a system, even such a system as theoretically simple as HOME -> HOSPITAL-> HOME (I) Beds for antenatal care are kept separate from the rest of the unit and consequently are disregarded in a simulation. This corresponds generally to reality except where an obstetric unit is very small.
(2) It is assumed that admissions are distributed randomly. However, if there is a clearly defined pattern of admissions, due to some local factor, it can be introduced into a simulation.
(3) No patient stays longer than 10 days after delivery. This is a simplification which allows a practical analysis to be made. The fact that there are usually departures from this does not invalidate the basic procedure. Published data indicate that the average proportion of postnatal patients, with a stay exceeding 10 days, is in the region of 5% in non-teaching hospitals (Godber, 1968) .
(4) It is assumed that admissions and discharges all take place at the same time each day, that is, the unit can exceed its total permitted patients within the 24-hour period but this must be put right by the end of the period.
FIRST EXAMPLE OF A SIMULATION-LONG STAY ONLY The first worked out example of a simulation is a very simple one. A small maternity unit which has 22 beds, excluding beds devoted entirely to antenatal cases, admits patients with the intention that they should stay 10 days unless pressure on accommodation produces a need for an unscheduled early discharge. Patients are booked on the basis of 730 admissions per year. If all these admissions arrived at regular intervals, that is, two admissions per day, and were discharged 10 days later, then the bed occupancy would be 91 %.
The first step is to calculate the probabilities of 0, 1, 2, 3, 4, etc. admissions in a day, and for this purpose the Poisson distribution is chosen as the one most suitable. This is in accordance with elementary queuing theory. The question whether this is an accurate representation of reality is discussed later.
The probabilities are calculated from the equation Pr = mr e-mlr ! where r is the number of admissions Pr is the probability of r admissions in one day, m is the average number of admissions in one day and e is the base of natural logarithms. These probabilities are combined in a cumulative form and multiplied by 1,000 to give a range of three digit numbers corresponding to a range of admissions from 0 to 8.
The method of converting the rectangular distri- The column entitled Correction is the carry over of patients discharged early. It is divided into two-the first figure is patients who would have been discharged on that day-the second figure is patients who would have been discharged on subsequent days. The first figure is deducted from the theoretical discharge for that day. Summary of results from beds and what proportion of patients are discharged early, that is before 10 days. One hundred and ten separate days are simulated and from this is obtained the experience of 100 days. The first 10 days' experience is not used in the final calculations. It is considered that starting conditions have been achieved at the end of this period.
The bed occupancy for the simulation was 87-8%. Admissions were 213 as compared with a theoretical admission total of 200. Approximately 42% of all patients were discharged before the tenth day. Average length of stay for early discharge patients was eight days.
SECOND EXAMPLE OF A SIMULATION-MIED LONG-STAY AND 48-HOUR
The second model is one also with 22 lying-in (Table III) . All 48-hour admissions are discharged in the second 24-hour period following the admission day. The sequence of admissions is generated in the same way as described for the first model. The average admission rate for patients booked for 10 days is 1*5 per day and that for patients booked for 48 hours is 2*0 per day. If these patients were admitted at this rate, that is, if they all arrived at regular intervals then the bed occupancy would be 86 5 %. The simulation is worked out again for 110 days, that is 100 days after the initial 'filling-up' period. Results of this simulation are set out at the foot of Table ITH . Bed occupancy is 84 5 % and the average stay in hospital is 53 days. This is a figure close to There are two methods of producing more accurate results with such simulations. They are (1) use ofa computer (Tocher, 1963) , and (2) variance reducing techniques.
To use a computer is at present not a practical solution. It should be pointed out, however, that it is quite possible to write a programme which would have wide application for this particular purpose.
The obvious variance reducing technique to use is the method of antithetic variates (Hammersley and Handscomb, 1964) . This method is illustrated by the following simple example. In this simulation the number of beds is 38, all patients are discharged at 10 days unless an early discharge is necessary, there are no elective early discharges and the average daily admission rate is 3-5. After simulation of 110 days the run is repeated using the same sequence of random numbers but the relationship is inverted. As the value of the random number increases so the admissions decrease but the probability of 'r' admissions in a day remains the same (Table IV) . The results from these two runs are set out in Table V . The variance of the estimator I (t + t') in the third column of Table V is less than one derived from two similar but unrelated runs of 100 days. The variance of the daily admissions is 3-785, which is close to the mean of 3-497, giving an index of dispersion of 1-08. This is in accordance with the hypothesis of a Poisson distribution. For x test of dispersion, X2365 = 395-05, which under the null hypothesis is not significant at the 10% level. The x2 goodness of fit test for Table VII gives the statistic xZ = 8-33 which is, again, not significant at the 10% level. Cowan and Roth (1964) have described similar data from a London teaching hospital and have fitted two series of births to Poisson distributed (Thompson, Avant, and Spiker, 1960; Blumberg, 1961) .
Tables VI and VIII show mean daily admissions by month and by day of the week. These findings were examined by analysis of variance. The values obtained for the F test show that the difference from month to month is not statistically significant but that the difference from day to day of the week is significant at the 1 % level.
If the observed data are entirely in accordance with the model, then the number of admissions for each day is independent of that for preceding or subsequent days. To explore the possibility that succeeding days' admissions were not independent, correlation coefficients were calculated between successive weekdays and are set out in Table IX . This shows that there are some departures from the postulated model but they are not sufficient to exclude its use as a working hypothesis. However, they do indicate that, in any given situation, it is necessary to examine the circumstances to ensure that there are not local factors producing a definite departure from randomness. If there is none that is gross in effect, do simulations based on this simple model provide information of practical value?
As an attempt to provide an answer to this question the year's sequence of admissions was used to simulate a year's experience of admissions and discharges in a unit containing 38 postnatal beds on the basis of a 10-day stay. The results are set out in Table X . It can be seen that the estimate provided by the two runs (Table V) would have provided a forecast accurate enough for operational purposes.
SUMMARY
Maternity unit admission policy is discussed and it is argued that when early discharge is introduced it should be used as an elective procedure. It is suggested that the consequences of any policy that is contemplated should be worked out and discussed with all involved in its implementation. The method described for making an estimate of the performance of any given policy is simulation, using an artificial sample of admissions. The statistical model used is one in which daily admissions are distributed in a Poisson manner. Evidence is adduced to support the validity of this model by examining a year's admissions to a maternity unit. It is suggested that procedures similar to this can be used to formulate strategies for dealing with many problems encountered in the management of maternity units.
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